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BJIHRHHE LIGULA INTESTINALIS HA HEKOTOPblE nOKA3ATEJIH 
JIHnH^HOrO OEMEHA CEJIE3EHKH X03RHHA - 
JIEHJA ABRAMIS BRAMA PA3HOrO B03PACTA 

© H. H. CmiKHHa, B. P. Mhkphkob 

npHBe,aeHbi pe3yjibTaTbi cpaBHHTejibHoro aHajiM3a cejie3eHKH 3,aopoBbix m MHBa3Mpo- 
BaHHbix njiepouepKOM^aMH Legula intestinalis Jiemen Abramis brama (L.) ^Byx B03pacTHbix 
rpynn no noxa3aTe;iHM o6mnx jmmtaoB (OJI) h hx xanecTBeHHOMy cocTaBy, MHTeHCMBHO- 
ctm nepeKHCHoro oxHCJieHHH JinnH^OB (IlOJI) n o6men (HHTerpajibHon) aHTHOXHCJiHTejib- 
hom aKTMBHOCTH (OAA). lloKa3aHa 3aBMCMMOCTb xapaKTepa JiHnnaHoro o6MeHa y HHBa3H- 
poBaHHbix jiHrynoH pbi6 xax ot B03pacTa, Tax n ot pa3Horo ypoBHH hx HH^HBHayajibHOH 
HHBa3HpOBaHHOCTH. 


B pn,ae MHoroHHCJieHHbix pa 6 oT noxa3aHO cynpeccHBHoe BjiHHHHe njiepouep- 
xoHflOB Ligula intestinalis (Cestoda, Pseudophyllidea) Ha opraHH 3 M cbohx npoMe- 
xcyTOHHbix xo 3 neB — xapnoBbix pbi 6 (Taylor, Hoole, 1989; Barns, Prokes, 1995; 
KynepMaH h jx p., 1997; H 3 BexoBa, 1999, h ^p.). IlojieBbie Ha 6 jno,aeHHH noxa- 
3biBaiOT, hto njiepouepxoH^bi BCTpenaiOTCH xax y mojioamx, Tax h y B3pocjibix 
pbi 6 . Ha 6 jnoAaeMbie b opraHH3Me HHBa3HpOBaHHbix pbi 6 H3MeHeHHH, Bbi3BaH- 
Hbie njiepouepxoHAaMH L. intestinalis , CBH3aHbi c HapymeHHHMH pn^a xcH3HeHHO 
BaXCHbIX (f)yHXUHH OpraHH3Ma X03HHHa, B TOM HHCJie (|)yHXUHH HMMyHHOH CHC- 
TeMbi, ero 4)H3HOjioro-6HOXHMHHecxoro CTaTyca (Mhxphxob, CHjixHHa, 1997). 
HaMH noxa3aHO, hto HHBB3HH pbi 6 njiepouepxoH^aMH conpoBoxc^aeTcn Hapy- 
ineHHeM jinnw^Horo odMeHa, ycnjineM CBoOoflHopazmxajibHbix h nepexHCHbix 
npOUeCCOB, £e(|)HUHTOM 06pa30BaHHH CTpyXTyp aHTHOXCHflaHTHOH 3amHTbi (Chji- 

xHHa, Mhxphxob, 2000, 2003, 2004; QuixHHa, yKapnxoBa, 2003). Bbimenepe- 
HHCjieHHbie paOoTbi BbinojiHeHbi Ha HMMyHOxoMneTeHTHbix TxaHHx h opraHax 
(cbiBopoTxa xpoBH, neneHb). Ilpn otom Heo^HoxpaTHO OTMenajiocb, hto npn 
HHBa3HH pbi 6 jiHryjiH^aMH HaOjno^ajiHCb H3MeHeHHH b eMxoc™ nonex, neneHH, 
cejie3eHXH, hhbojhouhh othx TxaHen, onaroBbie xpoboh3jthhhhh, pa3pymeHHH 
xjieTox h jx pyrne H3MeHeHHH b HMMyHOxoMneTeHTHbix opraHax. K HHCJiy Baxc- 
HeHiiiHx HMMyHOxoMneTeHTHbix opraHOB othochtch ce;ie3eHxa. Cejie3eHxa y 
pbi 6 HBjineTCH BaxcHbiM reMonooTHHecxHM opraHOM, rjxe nponcxo^HT o6pa30Ba- 
HHe 3pHTpouHTOB h jieHxouHTOB, OHa ynacTByeT b HeHTpajiH3auHH nyxcepo^Hbix 
Ten h CHHTe 3 e cneijH(J)HHecxHX aHTHTeji (Mhxphxob, 1984; Mhxphxob h ^p., 
2001). BMecTe c TeM b ^ocTynHOH jiHTepaType CBe^eHHH 06 oco 6 eHHOCT hx jih- 
nn^Horo o 6 MeHa b txbhhx cejie3eHXH, b tom HHCjie nepexncHoro oxhcjichhh 
jiHnn^OB y pbi 6 pa3Horo B03pacTa npn hx 3apaxceHHH jiHryjin^aMH, OTcyrcTByiOT. 
Mexc^y TeM otot acnexT npe^CTaBJineTCH BecbMa BaxcHbiM jxnn noHHMaHHH Mexa- 
hh3mob B3aHMHOH a^anTaijHH o 6 ohx napraepoB h xapaxTepa bjihhhhh napa3H- 
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tob Ha opraHH3M xo3HHHa b npouecce co3peBaHHH nepBH k o6HTaHHio b oKOHna- 
TeJIbHOM X03HHHe (pbl60MHbIX nrauax). 

Uejib aaHHon pa6o™ — H3yneHne ocoSeHHOCTen bjihhhhh naepouepKonaoB 
Ligula intestinalis (Cestoda, Pseudophyllidea) Ha oco6chhocth annnaHoro o6mc- 
Ha cejie3eHKH, BbiacHeHne pojih nepeKHCHoro okhcjichhh annnaoB h aHTHOKHc- 
jiHTejibHOH 3amHTbi (A3) b MexaHH3Me napa3mapHon nHTOKcnKaunn y aemen 
Abramis brama (L.) pa3Horo B03pacia. 

MATEPHAJI H METQUHKA 

HccaeaoBaHna npoBoanancb Ha cejie3eHKe pbi6, OTJiOBJieHHbix b cemaGpe 
2003 r. b PmOhhckom BoaoxpaHnanme. Jinn cpaBHHTejibHoro aHajiH3a OT6npa- 
JiHCb nopaxceHHbie anryanaaMn n HenopaxceHHbie oco6h aemen Abramis bra¬ 
ma L. aByx B03pacTHbix rpynn — noaaemnKn B03pacT0M 4+—5+ h B3pocjibie 
nojiOB03pejibie oco6h b B03pacTe 7+ h 8+. Pbi6 Kaxcaon B03pacTHon KaTeropHH 
ycaoBHO pa3aeanan Ha 3 rpynnbi. B cociaB I—III rpynn Bxoanan Moaoabie pbi- 
6bi (4+—5+), a IV—VI rpynn — noaoB03peabie aemn (7+ n 8+). B I rpyn- 
ny BKjnoHHJiH MOJioabix pbi6 HenopaxceHHbix (KOHTpojib); bo II — 3apaxceHHbix 
oco6en, nMeiomnx no 1 anryae co cpeaHen aanHon 375 mm h Maccon 0.99 r; 
b III — 3apaxceHHbix aemen, HBaaiomnxcH xo3hhhom 6 aepBen, y KOTopbix cpea- 
hhh aJiHHa cocTaBjiHJia 288 mm, Macca 1.7 r.; b IV — B3pocjibix HenopaxeHHbix 
pbi6 (KOHTpojib); b V — 3apaxceHHbix oco6en, HMeiomHX no 1 Jinryjie co cpeaHen 
aJiHHon 330 mm n Maccon 1.27 r.; b VI — 3apaxceHHbix oco6en, HMeiomnx no 
6 jinryjina co cpeaHen aanHon 351 mm h Maccon 2.06 r. OKCTpaKunio annnaoB 
H3 TKaHen cejie3eHKH npoBoanan MeraaoM Ooana (Folch et al., 1957). Kaneer- 
BeHHbin cocTaB jinnnaoB onpeaeaaan MeToaoM tohkocjiomhom xpoMaTorpacJmn 
Ha CHJiy4)OJibHbix njiacTHHKax «Silufol» (HMyTOB, 1978). 06 hhtchchbhocth ne- 
peKHCHoro OKHCJieHHH annnaoB (IIOJI) b tkbhhx cejie3eHKH cyanan no HaKon- 
jieHHio oaHoro H3 KOHeHHbix npoayKTOB nepeoKHCJieHHH jinnnaoB MaaoHOBoro 
anaabaernaa (MJXA). KoHijeHTpaunio MJXA b TKaHax pbi6 onpeaeaaan no peax- 
unn c THo6ap6nTypoBon KncaoTon (AHapeeBa n ap., 1988). HHTeHCHBHOCTb 
OKpaniHBaHHH onpeaeaaan cneKTpo^OTOMeTpnnecKn no M3MeHeHHio MaKCHMy- 
Ma noraomeHHH npn 532 hm. PacneT coaepxcaHna npoayKTOB FIOJI, pearnpyio- 
mnx c Tno6ap6nTypoBOH KncaoTon, npoBoanan c yneTOM KOO^nuneHTa mo- 
jinpHon 3KCTHHKUHH M^A, paBHoro 1.56 x 10 5 M _1 c _1 . 06myio (nHTerpaabHyio) 
aHTHOKHCJiHTejibHyio aKTHBHOCTb 6noaornHecKoro Maiepnaa (OAA) ycraHaBan- 
Baan no kuhgthkg OKncaeHna BocciaHOBaeHHon (jDopMbi 2,6-anxaop(J)eHoanH- 
ao(|)eHoaa KncaopoaoM B03ayxa b npncyTCTBnn n OTcyTCTBnn TKaHeBbix 3kct- 
paKTOB. H3MepeHne onmnecKon naoTHOcra npoBoanan npn aanHe BoaHbi 
510 hm (CeMeHOB, flpom, 1985). ^aHHbie o6pa6oiaHbi MeioaoM BapnaunoHHon 
CTaTHCTHKH c Hcnoab30BaHHeM naiceia npnKaaaHbix aaHHbix «Excel 97», npnMe- 
hhh t-TecT CTbioaeHTa c nocaeayiomen oueHKon pa3anann npn P < 0.05. 

PE3yabTATbI H OBCy^aEHHE 

AHaan3 noayneHHbix aaHHbix noKa3aa, hto HHBa3na L. intestinalis cymecT- 
BeHHO BanaeT Ha noKa3aTean annnaHoro oSMeHa b ceae3eHKe y o6enx B03pacT- 
Hbix rpynn aema. npn 3tom ycTaHOBaeHO aocTOBepHoe (P < 0.05) H3MeHeHne 
nccaeaoBaHHbix noKa3aTeaen annnaHoro oSMeHa c B03pacTOM pbi6, hto coraa- 
cyeTca c HMeiomHMHCH anTepaTypHbiMn aaHHbiMH (IUaTyHOBCKnn, 1980; Cnaicn- 
Ha, 1988). MHTeHCHBHocTb HaKonaeHHH KaK o6mnx annnaoB, TaK n OTaeabHbix 
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Ta6/iHua 1 

BjiHHHHe HHBa3HH Ligula intestinalis Ha xapaKTepncTHKH jinnHitHoro o6\ieHa ce;ie3eHKH Jiema 

Table 1. The effect of the infestation by Ligula intestinalis on the characteristics 
of lipid exchange in the spleen of bream 


fpynna pbi6 

OJI 

OpaKUHH JIHI1HJIOB, % CyMMbI 

MM 

OAA 

O 

X 

H3)KK 

T 

3C 

y 

+ 

1 

+ 










KOHTpOJIb, 

765 

47.7 

7.5 

3.8 

35.3 

4.8 

0.9 

3.18 

14.98 

3apa>KeHHbift L. inte¬ 
stinalis 

775 

47.1 

11.9* 

6.1* 

32.2* 

2.2* 

0.5 

4.14* 

12.54* 

8+—9+ 










KOHTpOJIb, 

825 

46.1 

8.9 

4.8 

37.0 

3.0 

0.2 

4.55 

19.07 

3apa>xeHHbiH L. inte¬ 
stinalis 

oo 

o 

* 

* 

41.4** 

12.5** 

9.0** 

34.9** 

2.0 

0.2 

6.13** 

16.07** 


npHMewaHHe. OJI — obiune Jirnimibi, Mr %; O — (hocchojiHnHabi; X — xoJieciepHH; H3)KK — Heacie- 
pH(J)HUHpoBaHHbie XHpHbie khcjioth; T — TpHauHJirjmuepHHbi; 3C — a^mpbi ctcphhob; y — yrjieBO^opo^bi; 
MM — co^epxcaHHe Ma^OHOBoro aHajibaemna, HMojib/r; OAA — o6maa (HHTerpajibHafl) aHTHOKHCJiHiejibHaa 
aKTHBHOCTb, ;i x mji -1 x mhh - 1 ; * — flocroBepHO oTHocHTeJibHo He3apaxceHHbix noaJiemHKOB npn P < 0.05; ** — 
aocTOBepHO OTHocHTeJibHo He3apaxceHHbix jiemeft npn P < 0.05. 


jininmHbix KOMnoHeHTOB b ce;ie3eHKe Jiema c B03pacT0M MeHHJiacb (Ta6;i. 1). 

Y nopaxceHHbix L. intestinalis pbi6 OTMeneHO noBbimeHHe ypoBHH o6mnx Jinnw- 
jiob, cymecTBeHHoe nepepacnpe,aejieHHe oraejibHbix jinnw^Hbix KOMnoHeHTOB, 
ycHJieHHe hhtchchbhocth nepeKHCHoro okhcjichha jinnw^oB h CHHxceHHe aHTH- 
OKHCJiHTejibHOH aKTHBHOCTH b cejie3eHKe y o6enx B03pacTHbix rpynn Jiema. 

Y HHBa3npoBaHHbix oco6eH ycTaHOBJieHO yBejiHHeHne OTHOCHTejibHoro co#ep- 
xcaHHH TpHauHjirjiHuepHHOB, xojiecTepHHa h H3)KK (HeociepHcjDHUHpoBaHHbix 
XCHpHbIX KHCJIOT) H CHHXCCHHe ypOBHH (})OC(})OJIHnH£OB H 3(J)HpOB CTepHHOB. 3a- 
paxceHHe pbi6 jiHryjiHMMH OKa3biBajio 6ojiee 3HaHHTe;ibHoe bjihhhhc Ha jih- 
nmtHyio CHCTeMy B3pocjibix pbi6 (8+—9+), neM Ha TaxoBbie CHCTeMbi mojiomix 
( 4+—5+). Tax, ecjiH y mojiomix pbi6 ccxaepxcaHne o6mnx jiunnztOB noBbimajiocb 
HeztocTOBepHo, to y B3poc;ibix aaHHbiH noKa3aiejib yBejiHHHJicn Ha 5.45 % no 
cpaBHeHHio c HHaKTHBHbiMH ocoShmh. y MOJio^bix pbi6 cojjepxcaHHe CTpyKTyp- 
Hbix (J)oc(|)OJiHnHztoB nocjie 3apaxceHHfl H3MeHHJiocb HeOTCTOBepHO, a y B3poc- 
jibix pbi6 4>oc(f)OJiHnH£OB CTajio MeHbine Ha 4.7 %. KapTHHa nepepacnpeztejieHHH 
ocTajibHbix JiHnHztHbix (|)paKUHH HMeeT cxoztHbiH xapaKTep y B3poc;ibix h mojio- 
jxbix pbi6. ypoBeHb xojiecTepHHa h H3)KK y mojiojxmx h B3poc;ibix Jiemen otho- 
CHTeJIbHO KOHTpOJIbHbIX nOBbICHJICfl COOTBCTCTBCHHO Ha 4.4 H 2.3 % npOTHB 3.6 
h 4.2 %. noBbimeHHe xojiecTepHHa h H3)KK conpoBoxmajiocb chhxcchhcm 
T pHaUHJirJIHLtepHHOB H 3(f)HpOB CTepHHOB y 3apa>KCHHbIX MOJIOZtbIX pbl6 COOT- 
BeTCTBeHHo Ha 3.1 h 2.6 %, y B3poc;ibix — Ha 2.1 h 1. %. 3apaxceHHOCTb pbi6 
jmryjm^aMH npHBO^Hjia k ycnjieHHio hhichcmbhocth FIOJI: y mojiomix pbi6 
ypoBeHb KOHenHbix MOJieKyjinpHbix npoayKTOB nepeKHceo6pa30BaHHH — MJIA 
noBbiCHJiCH Ha 30.2 %, y B3poc;ibix — Ha 34.7 %. HHBa3HH L. intestinalis OTpa- 
xcajiacb Ha coctohhhh aHTHOKHCJiHTejibHOH CHCTeMbi: y mojiomix pbi6 OAA 
CHH3HJiacb Ha 16.3 %, totm xax y B3poc;ibix — Ha 18.7. llpH 3apaxceHHH pbi6 
jiHryjiH^aMH HaOjno^ajiacb oOparaafl KoppejiHUHH Mexmy h3mchchhcm OAA h 

COZtepXCaHHeM MJIA: CHHJKCHHC aHTHOKHCJiHTejibHOH aKTHBHOCTH y MOJIOZtbIX 
pbl6 JXO 12.54 JI X MJI -1 X MHH" 1 H JXO 16.06 JI X MJI -1 X MHH" 1 y B3pOCJIbIX KOp- 
pejiHpoBajio c noBbimeHHeM KOHueHTpauHH MJIA cootbctctbchho jxo 4.14 h 
6.13 HMojib/r. 
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Ta6;iHua 2 

Pe3yjibTaTbi HccjieaoBaHHfl jmnHflHoro o6MeHa ce;ie3eHKH jiema 
npH pa3HOM ypoBHe ero HH(J)HUHpoBaHHocTH Ligula intestinalis 


Table 2. The results of the investigation of lipid exchange 
in the spleen of bream under different levels of the infestation by Ligula intestinalis 


noKa3aTejib 

Tpynna nomiemHKOB (4+—5+) 

Tpynna B3pocjibix jiemen (8+—9+) 

I 

ii 

III 

IV 

V 

VI 

Ooc(J)O^HnH^bi 

47.7 

47.5 

45.7* 

46.1 

42.2** 

41.7** 

XojieciepHH 

7.5 

9.4* 

14.4* 

8.9 

11.5** 

12.4** 

H3>KK 

3.8 

6.1* 

6.0* 

4.8 

8.8** 

9.2** 

TpHauH^r^HuepHHbi 

35.3 

33.1* 

31.3* 

37.0 

34.8** 

35.1** 

3<J)HpbI CTepHHOB 

4.8 

3.4* 

2.1* 

3.0 

2.5 

1.5* 

YrjieBOAopo^bi 

0.9 

0.5 

0.5 

0.2 

0.2 

0.1 

MM 

3.18 

3.32 

5.16* 

4.55 

6.06** 

6.21** 

OAA 

14.98 

14.22* 

10.87* 

19.07 

15.88** 

16.27** 


npHMenaHHe. I — HenopaxceHHbie ncwiemHKH (kohtpojib); II — 3apaaceHHbie, HMeiomHe no 1 jinryjie; 
III — 3apaaceHHbie, HMeiomHe no 6 jinryji; IV — B3pocjibie HenopajKeHHbie pbi6bi (KOHTpojib); V — 3apaaceHHbie, 
HMeiomne no 1 jinryjie; VI — 3apa2KeHHbie, HMeiomne no 6 jinryji; MM — coaepacaHHe MajiOHOBoro flHajibflerHfla, 
HMojib/r; OAA — o6maa (HHTerpajibHaa) aHTHOKHCjiHTejibHaa aKTHBHocTb, ji x mji -1 x mhh -1 ; * — aocTOBepHO 
OTHOCHTejibHO I rpynnbi npH P < 0.05; ** — aocTOBepHo oTHocnTejibHo IV rpynnbi npH P < 0.05. 


CpaBHemie noKa3aTejien Jinnmmoro o6MeHa y pbi6 c pa3HbiM ypOBHeM hh- 
AHBHAyaJIbHOH HHCtmUHpOBaHHOCTH nOKa3bIBaeT, HTO H y MOJIOflblX, H y B3POC- 
jibix pbi6 6ojiee cmibHoe BJiMHHMe JiHryjnta Ha opraHH3M xo35nma npoflBjraeTCH 
npn HajiHHHH 6ojibmero nncjia nojiocTHbix napa3HTOB (Ta6ji. 2). CooTHomeHHe 
JIHITH^HblX (JipaKUHH H3MeHHJIOCb y BCeX 3apaXCeHHbIX pbl6 npH HaJIHHHH B no- 
jiocth pbi6 KaK oztHoro, Tax h mecTH napa3HTOB. B rpynne mojiomix pbi6 xapaK- 
TepHCTHKH ypOBHH MflA H OAA MeHee Bcero OTKJIOHHJIHCb OT KOHTpOJIbHbIX OT- 
MeTOK npH HaJIHHHH 1 HepBH, a npH 6 HepBHX OTJIHHH5I nOKa3aTeJieH npOHBHJIHCb 
b 6ojibineH CTeneHH; b rpynne B3pocjibix jiemen 3th xce noKa3aTejin otkjiohh- 
Jincb ot kohtpojih CHJibHee no cpaBHeHHio c MOJio^biMH KaK npn 1, TaK n npn 
6 napa3HTax, npnneM y 6ojiee HH(|)HijHpOBaHHbix Jiemen otjihhhh noKa3aTejien 
MflA h OAA 6biJin cymecTBeHHee. 

npoBe,aeHHbie HCCJie/tOBaHHH no3BOJiHK)T cjtejiaTb bubojx o tom, hto b ocho- 
Be B03ACHCTBH5I L. intestinalis Ha opraHM3M Jiema Jiexorr M3MeHeHne jinnnAHoro 
o6MeHa H ypOBHH OKHCJIMTeJIbHO-BOCCTaHOBHTeJIbHbIX npOUeCCOB. riOBbimeHHIO 
o6mero MeTa6ojiH3Ma immijxoB, conpoBOxcaaiomeMycn nepepacnpejtejieHHeM 
JinmmHbix (jjpaKUHH (cHHxceHHe Han6ojiee BecoMbix CTpyKTypHbix (J)oc(J)OjmnH- 
kob n 3anacHbix TpnaijHjirjiHijepHHOB n B03pacTaHne aojim H32KK h xojiecTepn- 
Ha), conyTCTBOBajio CHnxceHHe aHTHOKncjiHTejibHOH aKTHBHOcra. IlpncyTCTBne 
b cejie3eHKe 3apaxceHHbix pbi6 M36biTKa H3)KK n xojiecTepnHa, npnHHMaiomHx 
ynacTne b B03HHKH0BeHHH uejioro pajia naTOJiorHHecKHx coctohhhh, xapaKTe- 
pn3yeT cepbe3Hbie HapymeHHH jiHnnjmoro o6MeHa (IIIaTyHOBCKHH, 1980; Tep- 
maHOBHH h ap., 1991). CziBHr jinnH^Hbix (|)paKijHH, b HacraocTH, CHHxceHHe jxo- 
jih (Jjoc^ojiHnnAOB, moxcct 6biTb CBH3aH c HapymeHneM cnHTe3a (J)oc(J)ojih- 
uhjxob H3-3a He/tocTaTOHHoro o6pa30BaHHH hjih nocTynjieHHH b neneHb pbi6 
jinnoTponHbix BemecTB (xojihh, MeTMOHMH n jtp.). H3 bcctho, hto npn nx ae- 
(J)HUHTe 3HaHHTeJIbHO CHHXCaeTCH CHHTe3 (|)OC(i)OJIHnHAOB H3 HeHTpaJIbHOrO xcnpa 
(rjinuepnHa, xcnpHbix khcjiot). O^HOBpeMeHHO co chhxcchhcm CTpyKTypHbix 
(^oct^ojinnH^OB OTMeneHO CHnxceHne 3anacHbix 3HepreraHecKHx JiHnnjtoB — 
TpnauHJirjmuepHHOB, HejtocTaTOK KOTopbix b cejie3eHKe 3apaxceHHbix pbi6 cbh- 
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aeTejibCTByeT 06 o6meM HcromeHHH opraHH3Ma. BaxcHo oTMeTHTb, hto 4)oc(J)o- 
JIHnHflbl H XOJieCTepHH 3BJIHIOTCH OCHOBHbIMH KOMIlOHeHTaMH SHOHOTHHeCKOH 
MeM6paHbI, H HX KOJIHHeCTBeHHOe H3MeHeHHe npHBOflHT K H3MeHeHHIO CBOHCTB 
6HOMeM6paH (npoHnnaeMOcra, creneHH ycTOHHHBOcra, mhkpobh3kocth h ap). 
BbiHBJieHHaa noHHXceHHaa aHTHOKHCJiHTejibHaa aKTHBHOdb y 3apaxcennbix pbi6 
no cpaBHeHHio c nmaKTHbiMH cBHaeTeabCTByeT o tom, hto nou BanaHHeM napa- 
3 htob coaepxcaHHe aHTHOKcnaaHTOB y pbi6 CHHxcaeTca. M3MeneiiHH b cncTeMe 
aniiHanoro MeTa6ojiH3Ma npHBoaaT k aKTHBauHH CBo6oaHopaaHKaabHbix h ne- 
peKHCHbix peaKUHH, k H3MeHeHHK> paBHOBecna OKHCJimejibHoro roMeocTa3a n 
k cepbe3HbiM napymeHHHM xcn3HeaeaTenbHOCTH kjictok h opraHH3Ma xo3HHHa 
(BjianHMnpoB, ApnaxoB, 1972; CmiKHHa, Mhkphkob, 2000; 2003; CnaKHHa, 
)KapHKOBa, 2003). 

IlepeKHCHoe okhcjichhc animaoB, xapaKTepH3ya oany H3 BaxcHbix ctopoh 
jinniwHoro o6MeHa, HBaaeTca aKTHBHbiM MeTa6ojinHecKHM h peryaaTopHbiM 
4>aKTopoM. IIOJI, oipaxcaa HaKonjieHne npoMexcyroHHbix MeTa6ojiHTOB n <J)H- 
3HOJ10THMeCKH aKTHBHbIX HHTepMeflHaTOpOB, CBHfleTeJIbCTByeT 06 OTBCTHOH 3a- 
iuhthoh peaKUHH opraHH3Ma Ha 4>H3Hoaoro-6HOXHMHHecKOM ypoBHe Ha aeiicT- 
BHe CTpeccopHbix HecneuH(J)HHHbix ana opraHH3Ma (JjaicropoB h o xapaKTepe Te- 
ueHHH o6mero aaamanHOHHoro cHHapoMa no Ceabe (BaaaHMHpoE, ApnaKOB, 
1972; Ilpanop, 1979; Winston, 1991; TpyOHHKO, Jleyc, 2001). flpn HopMaab- 
hmx ycjiOBHHx nojl ocymecTBaaeTca Ha onpeaeaeHHOM craunoHapHOM aaa 
Kaxcaoro xchboto opraHH3Ma ypoBHe 6aaroaapa cncTeMe aHTHOKcnaaHTHoii 3a- 
iUHTbi (A3), oOecneHHBaiomeH aeTOKCHKaunio npoayKTOB nepeoKHcaeHHa an- 
nnaoB. iJjra Kaxcaoro nepnoaa XCH3HH pbi6 xapaicrepHO onpeaeaeHHoe cootho- 
uieHne nponeccoB IIOJI h A3, nocKoabKy OKncanTeabHbie h aHTHOKcnaaHTHbie 
cncTeMbi, HBaaioiUHecH BaxcHbiMH 3BeHbHMH h cocTaBaaiomHMH roMeocTa3a 
opraHH3Ma, cnocoOHbi xopouio 3aiunmaTb opraHH3M ot nocaeacTBHH Koae6aHHH 
He6aaronpnaTHbix (JiaKTopoB cpeaw. Flpn B03aeiiCTBHH 3KCTpeMaabHbix cJ>aKTO- 
poB (CTpeccopHbix h apyrHX Hecnenn<J)HHHbix aaa opraHH3Ma) paBHOBecne b ch- 
cTeMe flOJI-OAA CMemaeTca b cTopoHy ycHaenna IIOJI. 

M3 MaTepnaaoB nccaeaoBaHHH caeayeT, hto HHBa3HH naeponepKonaaMH 
L. intestinalis Bbi3biBaeT cyutecTBeHHbie H3MeHeHHH o6MeHHbix npoueccoB b 
opraHH3Me xo3HHHa, npnBoanT k ycnaeHHio nepeKHCHoro okhcjichhh annHaoB. 
HanpaBaeHHOCTb H3MeHeHnn noKa3aTeaeii nepeoKncaeHHa awnnaoB, Bbi3biBae- 
mmx HHBa3nen L. intestinalis, y aeuta pa3Horo B03pacTa h c pa3HOH HHanBnay- 
aabHoil HH(J)HnHpoBaHHOCTbio HMeeT nepTbi cxoacTBa, ho moxcho npeanoaaraTb, 
hto 6oabuiee nncao napa3HTOB, HaxoaaiuHxca b noaocTH Teaa B3pocaoro X03HH- 
Ha, OKa3biBaioT Ha opraHH3M pbi6 6oaee CTpeccnpyiomee B03aencTBne. Boaee 
CHabHbie OTKaoHeHHa nccaeaoBaHHbix noKa 3 aTeaen y 3 apaxceHHbix anryanaaMH 
B3pocabix pbi6 no cpaBHeHHio c TaKOBbiMH HenoaoB03peabix MoryT 6biTb cbh 33- 
Hbl TaKXCe C H3MeHeHHeM ypOBHa 3aiUHTHbIX (j)yHKIIHH C B03paCTOM, H3MeHe- 
HHeM COCTOHHHH HMMyHHOH CHCTCMbl y B3pOCabIX OC 06 eH nO cpaBHeHHio C MO- 

aoabiMH (Mhkphkob, 1984; JleyTCKaa, 1990). IIoayHeHHbie HaMH pe3yabTaTbi 
coraacyiOTca c aaHHbiMH apyrax aBTopoB, noKa3aBuiHX H3MeHeHHe annnaHoro 
o6MeHa b opraHH3Me pw6, nopaxceHHbix apyraMH BnaaMH napa3HTOB, a Taicxce 
npH TOKCHHeCKHX B03UeHCTBHHX pa3HOH IipHpOabl H apyrHX CTpeCCHpyiOIUHX 

(JiaKTopax 6 hothhcckoh h a6HOTHHecKOH npnpoabi (TypbaHOBa, 1980; Winston, 
1991; Fiho, 1996; Mhkphkob h ap., 2001). BbiHBaeHHbie pa3HHHHH aHnnaHbix 
noKa3aTeaeH y nopaxceHHbix reabMHHTaMH pbi6 OTpaxcaioT HapymeHHa an- 
nnaHoro o6MeHa, conpoBOXcaaiomeroca nepepacnpeaeaeHneM annnaHbix kom- 
noHeHTOB, HHTeHCH(J)HKanHeH CBo6oaHopaaHKaabHbix h nepeKHCHbix npouec- 
cob, cHHXceHneM coaepxcaHHH CTpyKTyp aHTHOKcnaaHTHOH 3amHTbi. IToao6Hbie 
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H3MeHeHHH HBJI5HOTCH XapaKTepHbIMH RJIK pbl6, nO^BepraiOmUXCH B03^eHCTBHK) 
CTpecc-(J)aKTopoB pa3HOH npnpoabi (EapaOon, 1995; rpy6nHKO, Jleyc, 2001; 
Mhkphkob h ap., 2001). 

TaKHM o6pa30M, aHajiH3 nojiyneHHbix pe3yjibTaTOB h cpaBHeHne hx c jihtc- 
paTypHblMH HCT04HHKaMH CBH^eTCJlbCTByeT, HTO OTKJlOHeHHH, BbIHBJieHHbie B 
jinnn^HOM o6MeHe ce;ie3eHKH HHBa3npoBaHHbix pbi6, cooTBeTCTByiOT peaKUHH 
Ha B03£eHCTBHe CTpecc-(J)aKTopoB. HeraraBHoe B03aeHCTBHe miepouepKOHaa Ha 
opraHH3M pbi6bi npoHBJineTCH b caBnre HHTeHCHBHOCTH o6MeHa jmmiaoB, a TaK- 
XCe B nOMepxaHHH paBHOBeCHOrO COCTOHHHH OKHCJIHTeJIbHO-BOCCTaHOBHTeJIb- 

Hbix npoueccoB, CBH3aHHbix c peajiH3auHeH 3amnTHOH (J>yHKUHH jmnHUOB, hto 
M oxceT HMeTb MecTO npn OTBeTe opraHH3Ma Ha uc(J)huht aHTHOKCHuaHTOB. Onu- 
caHHbie Bbime H3MeHeHHH OKa3biBaiOT OTpHuaTejibHoe bjihahhc Ha xch3hchho 
B axcHbie 4>yHKUHH TKaHen xo3HHHa h ero opraHH3M b uejiOM. AHajiH3 nojiyneH- 
Hbix uaHHbix y 3apHxceHHbix h He3apnxceHHbix pbi6 pa3Horo B03pacTa no3BOJineT 
oaejiaTb bmbou, hto HHBa3HH nemeH rniepouepKonuaMH L. intestinalis Bbi3biBaeT 
H3MeHeHHH b jihhhuhom oOMeHe hx TKaHen, a Tarace b noaaepxcaHHH paBHO- 
BecHoro coctohhhh OKHCjiHTejibHO-BoccTaHOBHTejibHbix npoueccoB. y 3apa- 
xceHHbix pbi6 CHHxaeTCH auamauHOHHbiH noieHUHaji, h b tkbhhx pa3BHBaiOT- 
ch ^ecTpyKTHBHbie npoueccbi, xapaKTepn3yioiUHecH KaK coctohhhc OKHCJiHTejib- 
hoto CTpecca. 
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THE EFFECT OF LIGULA INTESTINALIS 
ON SOME LIPID EXCHANGE INDEXES OF THE SPLEEN OF THE HOST, 
BREAM ABRAMIS BRAMA OF DIFFERENT AGE 

N. I. Silkina, V. R. Mikijakov 

Key words: Ligula intestinalis , plerocercoids infection, bream, lipid exchange. 

SUMMARY 

The results of the comparative analysis of the spleen in healthy individuals of bream 
Abramis brama and those infected by the Ligula intestinalis plerocercoids are given. Two age 
groups of bream were studied. The comparison was carried out by the index of common 
lipids (CL), the content of common lipids, the intensity of lipid peroxidation (POL), and 
the common antioxidant activity (CAA). The dependence of the lipid exchange character 
in the fishes infected by Ligula on age, as well as on different levels of the infestation is de¬ 
monstrated. 
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